A randomized crossover study was carried out to determine whether moderate alcohol consumption the night preceding glycaemic index testing has an effect on glycaemic response. Test foods consisted of two glucose beverages and two bread samples, containing 50 g of available carbohydrate. Each test food was consumed with and without alcohol the night preceding testing. Glucose concentration was measured over 2 h and area under the curve (AUC) determined. The AUC for bread and glucose without and with alcohol did not differ for either the glucose drink (ratio (95% confidence intervals): 1.00 (0.8, 1.1)) or bread (0.9; (0.8, 1.1)). Further, there was no difference in the glycaemic index (GI) of the bread with and without alcohol (64 (6) vs 67 (2)%; P ¼ 0.78). Moderate alcohol consumption the evening before GI testing does not affect glycaemic response or GI determination.
Glycaemic index (GI) ranks foods by their glycaemic response (Jenkins et al., 1981) . Originally designed for people with diabetes to help manage their blood glucose concentration, some recommendations now include low GI diets for chronic disease prevention (Jenkins et al., 2002) . A criticism of GI is the large variation in glycaemic response, both between and within individuals (Vega-Lopez et al., 2007) . To help reduce this variation, it is recommended that GI testing of a food be carried out under standardized conditions (Brouns et al., 2005) . Participants undergoing GI testing are asked to avoid strenuous physical exercise and cigarette smoking, fast overnight before testing and consume the same evening meal before each test day (Brouns et al., 2005) . The need to avoid alcohol the night before testing is not clear (Hatonen et al., 2006) . Alcohol administration may inhibit gluconeogenesis and reduce glucose output by the liver (Siler et al., 1998) . Brand-Miller et al. (2007) showed that beer, gin and wine consumed 2 h before GI testing or with test foods reduced postprandial glycaemia. Given the number of restrictions placed on participants taking part in GI testing and increased demand for GI testing, we aimed to determine whether alcohol consumption the night preceding GI testing has an effect on glycaemic response.
Twenty participants (12 females and 8 males) were recruited. Mean (s.d.) age and body mass index of the group was 21.9 (1.6) years (range: 20-26 years) and 22.0 (2.5) kg/m 2 (range: 18.2-26.8 kg/m 2 ), respectively. The Human Ethics Committee of the University of Otago approved the study. Participants completed a series of eight tests over a period of 4 weeks according to a predetermined randomization of products. At least 2 days separated each test. Treatments consisted of two 50 g glucose beverages and two bread samples containing 50 g of available carbohydrate with and without the consumption of alcohol the night preceding testing. The amount of alcohol consumed was based on the Alcohol Advisory Council of New Zealand guidelines; two standard drinks (20 g of alcohol) for females and three (30 g of alcohol) for males. This equated to 148 ml of white wine (13.5% alcohol, Marlborough Sauvignon Blanc 2004) for females and 222 ml for males. Participants were provided with the same standardized meal the evening before each test (Fresh Frescarini tortellini, tomato-based pasta sauce, cheese). Meals were designed to provide one-third of the estimated energy requirements of each individual, so quantities were adjusted accordingly. Energy requirements were calculated using nutrient reference values (New Zealand Ministry of Health et al., 2006) . Approximately 50% of energy of the meal was from carbohydrates, 30% from fat and 20% from protein (Table 1 ). The day before each test, participants consumed a light snack around 1500 hours and then the standard evening meal between 1800 and 2000 hours. Participants were asked not to exercise after 1500 hours on the day before the testing procedure.Capillary blood samples were taken using a disposable lancet. Blood glucose concentration was measured using a HemoCue Glucose 201 Analyzer (Helsingborg, Sweden). Participants were given either a test food (Vogel's Fruit and Spice Bread, Goodman Fielder) with 300 ml of water or a 50 g glucose solution as anhydrous glucose made up to 300 ml. The test foods were consumed over a period of 15 min and capillary blood samples were taken and glucose concentration determined at baseline and then at 15, 30, 45, 60, 90 and 120 min after commencing eating. GI was determined using standard methods (Wolever and Jenkins, 1986) .
The area under the curve (AUC) was used as a summary of each person's response and was calculated in the standard way. A mixed model, using person as the random effect, was used to analyse the data. This model takes into account the correlated responses from each person for the AUC measures and provides the correct standard errors. Data were log-transformed before analysis because the variance of the observations increased as their mean increased, so the comparisons between the AUC for both glucose and bread with and without alcohol are presented as ratios with 95% confidence intervals. The GI of bread under these two conditions is also presented with 95% confidence intervals. The data were analysed using STATA 10.0 (StataCorp, College Station, TX, USA).
Mean incremental blood glucose responses to the bread and glucose beverage with and without alcohol are shown in Figure 1 . The geometric means (ranges) for the AUCs for the glucose drink without and with alcohol were 216 (54, 488) and 219 (56, 291) mmol/l/min, respectively. For the bread, the mean AUCs were 151 (56, 291) and 142 (21, 301) mmol/ l/min, without and with alcohol, respectively. The AUC for glucose and bread with and without alcohol did not differ for either the glucose drink (ratio (95% confidence intervals): 1.00 (0.8, 1.1)) or bread (0.9 (0.8, 1.1)). Furthermore, there was no difference in the GI of the bread with and without alcohol (64 (53, 76) vs 57 (48, 68)%; P ¼ 0.78). There were no significant interactions with sex and body mass index.
Our findings suggest that moderate alcohol consumption the evening before GI testing (10-12 h) does not affect glycaemic response and, therefore, does not influence GI. Previous studies have shown a significant reduction in blood glucose response and blood glucose AUC to subsequent test meals with alcohol consumption during or just before GI testing (Brand-Miller et al., 2007) . Our study suggests that these effects are likely to be short term and do not affect postprandial blood glucose response 10-12 h after moderate alcohol consumption. We used a moderate alcohol intake, and higher levels of alcohol may produce a more marked and longer-lasting effect on postprandial blood glucose concentrations not found in this study. The alcohol beverage chosen in this study was white wine. Previous studies have used a variety of alcohol-containing drinks and the magnitude to which these drinks influence glycaemia is varied (Brand-Miller et al., 2007) . The effects of other alcoholic beverages were not tested in this study and so the results cannot be directly extrapolated to other beverages. However, if given in moderate amounts as in this study, it is unlikely Figure 1 Mean values of blood glucose in 20 healthy subjects after consuming a glucose drink (') or bread (K) containing 50 g of available carbohydrate with (-) and without alcohol (---) (20 g for females and 30 g for males) the evening before GI testing.
Alcohol and GI testingthat other alcohol-containing beverages will have a significant effect on postprandial blood glucose. Results may have differed if alcohol was consumed in higher amounts and replaced calories in the evening meal. Our study used young, relatively lean individuals and therefore results may not be directly extrapolated to older or overweight individuals. However, there was no relationship between body mass index and glycaemic response in this study. In conclusion, our study suggests that moderate alcohol consumption the evening before GI testing does not affect glycaemic response and GI determination and therefore should be permissible.
